Virtually everyone has experienced from time to time how hard it can be to put one's feelings into words. Yet, for some individuals, this task is especially daunting. Such individuals are characterized by high levels of alexithymia ("no words for feelings"). Alexithymia is a personality dimension that involves both cognitive deficits, including difficulties in recognizing, describing, and distinguishing feelings from bodily sensations of emotional arousal, and affective deficits, including difficulties in emotionalizing and fantasizing (Bermond et al., 2007) . Alexithymia is implicated in a wide variety of psychological problems, such as depression (Honkalampi et al., 2000) and schizophrenia (Rotenberg, 1994) . Moreover, emotional deficits in autism spectrum disorder may be largely driven by alexithymia . Finally, alexithymia is associated with suicidality (Hintikka et al., 2004) , increased psychosomatic complaints (Lane, 2008) and elevated mortality rates (Tolmunen et al., 2010) .
Since the term "alexithymia" was introduced some four decades ago by Sifneos (1973) , individual differences in alexithymia have been the focus of considerable research efforts. Indeed, at the time of writing this article (October 14, 2013), we counted more than 1400 articles in the PsychInfo database with "alexithymia" in the title or abstract. This research has analyzed many different facets of alexithymia, including its behavioral, linguistic, physiological, and neurological correlates (for recent reviews, see Taylor and Bagby, 2004; Kano and Fukudo, 2013; Nowakowski et al., 2013; van der Velde et al., 2013) as well as its assessment techniques (for a review, see Lumley et al., 2007) . The accumulated knowledge based on the formation and assessment provides valuable insights into alexithymia. Nevertheless, researchers have so far taken few steps to translate these insights into treatments and interventions.
The current lack of translational work in alexithymia research seems highly unfortunate, considering that epidemiological studies indicate that as many as 10% of the general population may be characterized by levels of alexithymia that are sufficiently high to qualify as pathological (Salminen et al., 1999) . Basic research remains necessary to answer unresolved questions about alexithymia. Nevertheless, a number of empirical findings on alexithymia now seem sufficiently well-established to consider their clinical application. Ogrodniczuk et al. (2011) found that high-alexithymic individuals seeking a treatment are as open as low-alexithymic individuals to receiving psychotherapy. Moreover, several studies have shown that alexithymia scores may decline during psychotherapy and such changes are correlated with improvement in therapy. For instance, high-alexithymic individuals may benefit from cognitive behavioral therapy (Spek et al., 2008) and also seem responsive to group therapy (e.g., Beresnevaite, 2000; Ogrodniczuk et al., 2011) . As Ogrodniczuk et al., concluded, " This implies that alexithymic patients can at least partly develop some capacity to recognize their feelings and to communicate them to other people, thus enhancing their ability to use emotional information to guide adaptive behavior." Nevertheless, to the best of our knowledge, there exists no treatment specifically designed to overcome the problems associated with alexithymia. Furthermore, many existing forms of psychotherapy may be less than optimal for helping highalexithymic individuals, given that they typically achieve poorer outcomes in psychotherapy than low-alexithymic individuals (Bach and Bach, 1995; McCallum et al., 2003; Ogrodniczuk et al., 2011) . It therefore seems prudent to develop treatments that are specifically designed to overcome the problems associated with alexithymia. Offering such treatments to high-alexithymic individuals may significantly boost the effectiveness of psychotherapy within this group.
We therefore call upon researchers to consider more systematically how basic research findings may be translated into tools for improving the fate of alexithymic individuals. To facilitate the translation process, we briefly describe some promising ways in which alexithymia research may be converted into clinical interventions. Notably, our discussion is selective rather than exhaustive. We aim to identify the "low hanging fruit" that can be profitably explored by researchers who are interested in developing more effective evidence-based treatments for alexithymia.
ALEXITHYMIA AND EMOTION PROCESSING
Deficits in emotional processing are central to the notion of alexithymia. Indeed, behavioral experiments have shown that alexithymia is linked to poorer recognition of emotional expressions in faces (Grynberg et al., 2012; Cook et al., 2013) and lower recall for emotional material (Luminet et al., 2006) . One straightforward clinical use of these tasks may lie in helping practitioners to refine their diagnosis of alexithymia. To this end, it will be important to develop standardized emotion processing tasks that have norm scores for appropriate populations.
Beyond diagnosis, however, an exciting possibility is that emotional processing tasks may be used to train emotional skills among alexithymic individuals. Here, an analogy may be drawn with research on attentional biases in individuals with anxiety disorders (see Mathews and MacLeod, 2002) . Initial research showed that highanxious individuals display an attentional bias toward threatening stimuli. The same tasks that were used to demonstrate this attentional bias were subsequently modified by researchers to train high-anxious individuals to shift their attention away from threatening stimuli. In an analogous manner, experimental tasks that have so far been used to demonstrate deficient emotion processes among alexithymic individuals may be modified to overcome these deficiencies. For instance, alexithymic individuals may be trained to better recognize emotional expressions in faces (see Cook et al., 2013 , for a relevant task) and to have better recollection of emotional memories (see Luminet et al., 2006) . Examining whether such training tasks may benefit alexithymic individuals seems a worthy question for future research.
ALEXITHYMIA AND LANGUAGE
Among human beings, the ability to express emotions requires processing at the linguistic level. Thus, linguistic processing plays a key role in alexithymia. Indeed, alexithymic people display impaired processing of emotional language at multiple levels. At a basic perceptual level, alexithymic people display poorer sensitivity to the emotional meanings of language. For instance, relative to low-alexithymic individuals, high-alexithymic individuals showed less facilitation from priming emotional contexts on the processing of emotion words (Suslow and Junghanns, 2002) . Alexithymic people are further impaired in the perception and processing of speech prosody, or melody of speech, with emotional content . One possible linguistic intervention might consist of training alexithymic individuals in affect labeling that is, in lexicalizing emotional aspects of emotional stimuli and events. Research among general populations (which did not assess alexithymia) indicates that affect labeling improves emotion regulation (Lieberman et al., 2011) . Thus, affect labeling could be an effective antidote against alexithymia.
At a communicative level, alexithymic individuals further demonstrate problems in emotional language production and comprehension. In particular, alexithymic individuals display a limited ability to talk about interpersonal relationships (Meganck et al., 2009) , describe others' emotional experiences (Bydlowski et al., 2005) , and understand the emotions of others (Moriguchi et al., 2006; Swart et al., 2009) . In personal narratives, alexithymic individuals tend to use vocabulary of limited complexity and their emotional discourse lacks any vivid descriptions (Meganck et al., 2009 ). Alexithymia is also linked to concretist thinking and avoidance of metaphors (Kreitler, 2002) .
The impoverished linguistic style of alexithymic individuals may be enriched by training them to use metaphors (Kousta et al., 2011) and mental imagery (Holmes and Mathews, 2010) . A recent series of innovative experiments by Kidd and Castano (2013) suggests that reading literary fiction (as opposed to non-literary texts) can improve people's ability to identify and understand other's subjective states. These are among the primary social-cognitive abilities that are impaired among alexithymic individuals. As such, the intriguing possibility arises that alexithymic individuals may overcome some of their communicative difficulties by reading works of literary fiction, and perhaps also by receiving appropriate training in literary skills (e.g., poetry or creative writing).
OXYTOCIN AND NEUROFEEDBACK
Recent years have seen a rapid growth of physiological and neuroscientific studies of alexithymia. Even though research within these areas is relatively novel, some of this research shows some promising therapeutic potential.
The neuropeptide oxytocin has been found to alter the perceptual salience and/or processing of social cues and to increase socio-emotional communication and trust (Carter, 1998; Bartz et al., 2011) . Although oxytocin is naturally produced by the body, it can also be externally administered by inhaling it through the nose. Administration studies indicate that oxytocin fosters social-cognitive processes that are impaired among alexithymic individuals. For instance, a recent study showed that intranasal oxytocin increases people's willingness to verbally share painful emotions (Lane et al., 2013) . Importantly, oxytocin did not simply make people more talkative but instead specifically increased the willingness to share emotions. Preclinical and clinical studies have identified important links between oxytocin and a range of psychiatric disorders, and have now started to directly assess its therapeutic potential in treating socio-emotional functioning deficits (Matsuzaki et al., 2012; Macdonald and Feifel, 2013; Tops et al., 2013) . Most relevant here, a recent study suggests that the social-cognitive benefits of oxytocin are particularly pronounced among individuals who score high (rather than low) on alexithymia (Luminet et al., 2011) . Oxytocin may impact on central aspects of alexithymia such as the decreased recognition, expression, and consequently sharing of emotions. Although more research is clearly needed, these preliminary findings suggest that intranasal oxytocin might have therapeutic benefits, perhaps as an adjunct to therapy or training.
Neuroimaging research has further linked alexithymia to decreased neural activations to emotional stimuli [see van der Velde et al. (2013) , for a metaanalysis]. Interventions might target these specific neural areas using specialized techniques. For instance, online transcranial magnetic stimulation can be used to activate brain areas that are involved in emotion as well as language [e.g., the inferior frontal gyrus (IFG); Hartwigsen et al., 2010; Hoekert et al., 2010] . Moreover, brain areas (e.g., the anterior insula) that have been implicated in empathy, emotion, interoceptive awareness, and alexithymia (e.g., Bird et al., 2010; Bernhardt et al., 2013) and areas involved in emotion and language (IFG; Rota et al., 2009) can be trained by neurofeedback using realtime functional magnetic resonance imaging (e.g., Caria et al., 2010) . Alternatively, neurofeedback may be provided through low-cost technology such as near-infrared spectroscopy (Mihara et al., 2012) , which can detect relevant functional activation in areas such as the IFG (Takei et al., 2013) . Training of anterior insula activation also changes the appraisal of emotional stimuli (Caria et al., 2010) and in patients with schizophrenia it led to changes in the perception of emotions and modulations of the brain network connectivity (Ruiz et al., 2013) . These findings open the door to further studies in alexithymia and psychiatric populations, and possible therapeutic applications.
CONCLUSIONS AND OUTLOOK
The pains of putting one's feelings into words are a universal human experience that lies at heart of the personality dimension of alexithymia. Over the last four decades, the alexithymia construct has inspired volumes of research. The resulting wealth of empirical findings has illuminated many aspects of alexithymia, but so far has not resulted in the development of new, evidence-based treatments for improving the life of alexithymic individuals. Nevertheless, as we have outlined in this article, behavioral, linguistic, and neuroscience research on alexithymia seem to have progressed to a point where they may be translated into effective treatments for alexithymic individuals. These treatments may be delivered in innovative formats, such as Internet-based programs. These programs might be especially appealing to alexithymic individuals, because online communication provides a way to keep interpersonal contact at a minimum, lowering the need for openly sharing one's emotions. Treatments for alexithymia may be offered to complement existing clinical treatments, to permit high alexithymic individuals to derive more benefits from psychotherapy.
With this outline, we hope to stimulate researchers to invest more in the development of evidence-based treatments for alexithymia, and to evaluate these treatments in terms of their effectiveness. The findings of evaluative research may in turn inform basic research, creating a dynamic dialogue between practitioners and basic researchers. After four decades of basic research on alexithymia, the time seems ripe to move toward clinical applications.
